Induction of delta-aminolevulinic acid synthetase in muscle by exercise or thyroxine.
There is evidence that delta-aminolevulinic acid (ALA) synthetase is the rate-limiting enzyme in heme biosynthesis. Accumulation of the apoproteins of the mitochondrial cytochromes appears to be regulated by availability of heme. Exercise and thyrotoxicosis bring about increases in the cytochromes, and in other mitochondrial enzymes, in muscle. In this context, we have examined the effects of exercise and of thyroid hormones on ALA synthetase activity in skeletal muscle. Treadmill running and injection of thyroid hormones both resulted in significant increases in muscle ALA synthetase activity. A rise in ALA synthetase activity was evident within 17 h after a bout of vigorous exercise and 14 h after a single injection of thyroid hormones. The increase in ALA synthetase preceded the increase in cytochrome c, which was used as a mitochondrial marker. These results are compatible with the hypothesis that a relationship exists between heme synthesis and mitochondrial growth in which the rate-controlling step is ALA synthetase activity.